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THE SAN JOSE SCALE AND ITS CONTROL. 

By A. L. QUAtNTANCE, 

in Charge of DecMnmis Fruit Inmst Immtigailims. 

CHABACt£R OF INJURY. 

The San Joso or Chinese scale ° infests practically all portions of 
its host plants that are above ground — tlio trunk, limbs, and 
branches — and when abundant it may occur on the leaves and fruit. 
Injury results from the extraction, hy the scale insects, of thts juico* 
of the plant. At first tliis merely cheeks growth, but as the insects 
increase in number the speedy killing of the branches and twigs 
follows, resulting finally in the death of the plants. In addition to 
the extraction, by the scales, of sap as food, the puncturing of the 
bark by the slender sucking mouth parts results in a diseased and 
often pitted condition; the inner bark, or cambium, shows a reddtsh 
discoloration, as exposed in cutting with a knife, and the bark itself 
may crack, in stone fruits exuding drops or masses of gum. A 
redderimg effect is also much in evidence as red rings around the 
scales on the bark, especially of the apple and pear, and on the 
fruits of these plants, though not characteristic of any one scale 
species. 

On poach the scales have a tendency to infest to a greater extent 
the oleicr limbs and branches than the newer growth, such as the wood 
1 year old. On apple and pear the terminal twigs are quite gen- 
erally infested, anti many of the young may find their way to the 
fruit, settling principally in the calyx and stem cavities. Most 
varieties of fruit trees and plants infested from the nursery perhaps 
never reach fruiting condition unless treatment bo given them. 
Peach trees %vill usually bo killed in two or three seasons, while pear 
or apple tret« wiU maintain a feebb existence much longer. 

1 Bsprint. Or^ioai issuB appeared Mafch 30, 1915. 

' A»ptiifitiu penMemt CiHOStcK*; order Hemiplera, suborder Homoptera, family Co«eito. 
20*8°— Bull. 9S0— 1* 1 
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This insect, on account of its great similarity to eertain other spe- 
cies of scale insects, may not bo positively determined except by 
splciaiists. The occurrence of diseased and dying branches showing 
severe scale infestation fumislics strong presumptive eviilenco of the 
presence of this post, but specimens of infested twigs should bo 
promptly submitted to a qualified person for examination. 

The appearance of a throe-year-old peach tree, presumably infested 
from the nursery, is shown in figure 1. The principal limbs have 
already bccu kiUcd, although new shoots have dovelopcd. A tree 
in tliis condition generally may be saved by thoroughly pruning out 




Fig. 1.— Appearance of S-year-oId peach tree badly Injured by the San Jose scale, the larger branches having 
been killed. (Author's Ulustratlcm.) 



tho dead and badly injured wood and subsequently effecting the con- 
trol of the scale by spraying, Tho condition of this tree a year later 
is shown in figure 2, indicating the recovery following pruning and 
spraying. Figure 3 illustrates a badly infosted six to seven year 
old peaeh orehard, the original infestation of which camo from an 
adjacent orchard. Even in tho case of peach trees so badly infested 
as these it is very probable that dehorning and thorough sprapng 
would bring thetnw into condition again. It is a matter of judgment, 
however, whether trees so seriously injured should not bo removed. 

The character of injury to an apple orchard, in which the trees 
were infested from outiid® souroos four or five years earlier, is shown 
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in figure 4. Althougli many of tlic limbs and branches nro injured 
er killed, sucli trees may 1)0 saved and brought into vigorous ct>ndi- 
iimn hy tliorough pruning and by insuring the control of the insect 
in the future. 

THE INSECT DESCRini:!). 

The mature San Jose scale is small, grayish in color, circular in 
outline, sonicwliat convex, and with a nipplc-like prominence in tlici 
centw. The female seals is about 1 millimeter in diameter (about the 




Fig. 2.— Appearance ol peach trto shown In figure 1, one j'Kir later. The dead 
anil Injured wood was thoroughly pniiKid out and the San Jose eealo controlled 
by sprnylng. (Orlglnnl.) 



size of a pinhead) ; the male scale is much smaller and elongate. (Sco 
figs. 5 and 6.) The insect proper is beneath tho so-called scale, this 
being simply a waxy covering secreted by tho soft, helpless, yellow 
"louse *' for its omi protectiou. Wliero trposand plants arc but slightly 
infested its presence is not readily detected by the casual observer, 
but in the case of severil infwtftfeion ^s«(b %. 6) tlic. bark of the tr®e 
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and limbs will present an ash-gray appearance, and on closer oxami- 
irntion will bo found thoroughly iucrusted mth the seales, which, 
when scraped with a knife, wiU produce a yellowish, oily fluid. 




Fig. 3 — Appearance during summer of peaeh tree 6 to 7 years old badly Injured by the San Jose 

B«ale. (Original.) 



When the scales arc abundant on the tree the foliage also will be 
thoroughly infested, giving it a spotted and discnsod appearance 
readily observable some feet away. 
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NATURAL HISTORY AND HABITS. 

The San Joso scale passes the winter in an immature oendition 
fixed te the bark of the host plant, the small dark-gray or blackisli 
scales being just disoornible with the unaided eye. In early spring, 
with the ascent of the tree's sap, the grewtli of the scale begins, 
and early in April, in the latitude of Wasluiigten, D. C, the small, 
two-winged, active males issue from the male scales. After mating 
with the females the males die. The females continue to grow and 
in about a month begin the production of living yeung — minute. 




rio, 4. — Appearance or apidc orchard badly infcstxul hy tho San Jose scale; many of the limbs and branchM 
have boon kUlod. <Author's Illustration.) 



yellew, oval creatures —which by very close observation maybe dis- 
tinguished without ths aid of a hand lens, crawling here and tliero on 
tho infested plants in an effort to find a suitable place for settlement. 
The young insect is active for some hours, but soen settles, pushes 
its slender, threadlike beak into the plant, and begins to feed by suck- 
ing out the sap. After this there is no further movement from place 
to place, and the waxy eevcring, which often begins to develop before 
tho insect has settled, soen covers it completely. 

In about 12 days the insects molt, and from this time on the male 
and female scales may be readily distinguished. From 8 te 10 days 
later th« m«l«B change to pupas, and in from 24 to 26 days frem birth 
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»I0. 5.— SanJosescale; n, Adult femalosmle; 6,inalesca!o; c, youiig scales; J, larva Just hatched; d'.sanie 
muoh pnlarged ; e, scale removed , showiugbody of fpraale beneath; /, body of fpmale insect , more enlarged 
S, adult male of the San Joee-soale, (Urlgiml.) 
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the adult malca omtrg* and fecundate the females, which in turn 
reach maturity and begin the production of young in from 33 to 40 
days from birtli. An individual fsmtilc may give birtli, on tho 
seasonal average, to about 400 young, and as tho life cycle of the fo- 
malo covers but a few weeks there may bo several generations a year, 
the number varyii^ «^®ord.ing to latitude. Tho progeny from one 
parent during the season have been estimated at 1,608,040,200 
females. It is thus easy to understand how tho insect can ao quickly 
destroy tho plants infested and why prompt remedial mensurca are 
so nccoBBary. With tho approach of the 1 watb^^r of fall, br^.eding 




Fio. 6.— Enlarged view ot a group of San Jose scales. (Original,) 



gradually ccasca and the scales in all stages enter hibernation. Most 
dt Iho older and *3bo mo«t of the young* iniKviduate purish during 
tho winter, tho survivors being those about one-t^liird or ono-half 
grown, as stated. 

MEANS OF DISTRIBUTION. 

The San Jose scale is distributed from one region to another prin- 
cipally on nursery stock, scions, or budding and grafting material. 
Tho danger of its dissemination in this way is fully realized, and laws 
aro in foreo in the majority of States requiring the inspection of 
nurseries and the destruction of infested stock. Traffic in nursery 
produce is permissible only under tho certificate of *u official onto- 
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mologist or inapcctor that the stock is free from the scale. In addi- 
tion to tho actual inspection of nurseries, further safeguard is fur- 
nislied by the practice of most nurserymen (compulsory in some 
States) of fumigating tho plants, before distribution, with hydro- 
cyanie-aeid gas. 

After tlio insect onco becomes «stablished in a locality its spread is 
accomplished by various agencies. As explained under tlic natural 
history of tho insect, it is capable of movement only during a short 
period after birth. During this crawling stage tli* insects are abl« 
to pass from tree to tree where the hmbs are in contact, but it is 




rio. 7.— AppBMttnce of apples Infested with the Sun Jose scale.. (OrlKhml.) 



by «g««ci«s independent of itself th** it is principarlly distribut#<l. 
Prominent among these factors are birds, which may alight upon 
infested trees, where tho young insects may crawl upon their feet 
and be subsequently deposited ki oiimF trees, sometitnee at distune* 
quite remote. It is probable that tho young are blown by strong 
winds from tree to tree; and they are carried by insects, such as 
grEUselioppcrs, ladybird bectloe, ants, etc. Th* crawHi^ "lie*" nmy 
bo transported considerable distances on tho clothing of man, on 
vehicles, or on horses or other l,ivc stock which may bo in orchards 
for any purpos*. 
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Tho suggestion that the insect may bo disseminated by means of 
scale-infested fruit (seo fig. 7) has been frequently made, but it is 
tho consensus of opinion among American entomologists that this 
danger is negligible. 

FOOD PLANTS. 

Thft Sail Jose scalo irrfoets practically all deciduous fruit trees, sxieh 
as apple, pear, poach, plum, etc., and also many ornamental and 
shade trees. It is, however, seriously destructivo to a much smaller 
number than that upon which it may actually maintain its «xistence. 
The following list of food plants, as compiled by Dr. W. E, Britton,' 
includes those that aro commonly or badly infested: 

Acacia sp. Lintner, Felt, N. Y.; Alwood, Va. 

Akebia sp. Felt, N. Y. 

Akebia quinata lyocsiiauQ. Alwood, Va.' 

Shad-bush {Amelanchier canadensis Medic.), Juneberry, and other Bpeci«». Brittoii, 

KoelilM', Conn.; Alwood, Va. 
Citrus irifoliata Linn. Scott, Ga.; Alwood, Va.; (iaw»rd, Fla. 
Comus alba Linn. var. sibirica Lodd. Britton, Conn. 
Comus baileyi Coult. & Evans. Gould (In N. Y.). 
Comus sanguinea Linn. Britton, Conn. 

CotoneaUer sp.t Britton, Conn.; Lintner, Felt, N. Y.; Card, R. I. 
Cotoneaster vulgaris Lindl. Alwood, Va. 

Hawthorn {Cratxgus sp.). Britton, Conn.; Lintner, Felt, N. Y.; Alwood, Va.; 

Smith, N. J. 
Cratiegus cordtda Soland. Kaehler, Conn. 

English bawlhorn {Crctlxgus oxtjaeanlha Linn.). Britton, Koehlor, Conn. 
Cratwgus coccinea Linn. Koohler, Conn. 
Crataegus erus-rjalK Linn. Koehler, Conn. 

Common quince {Cydonia vulgaris Pers.). Britton, Conn.; Lintner, N. Y.; Alwood, 
Va. 

Japanese or flowering quince {Cydonia Japonica Pets.). Britton, KoeJiler, Conn.; 
Lintner, N. Y.; Alwood, Va.; Johnson, Md. 

Europwtn purpki-leftved beoch ( Fagm sylvatica Linn. var. purpurea Ait.). Smith, N. J. 

Japanese wahmt {Juglans sieboldiana Maxim). Britton, Conn.; Alwood, Va.; Sher- 
man, N. C; Smith, N. J. 

Common privet {Ligustrum vulgare Linn.). Alwood, Va. 

Poplar (Populus sp.). Britton, Conn.; Smith, N. J.; Sanderson, Del.; Felt, N. Y. 
Carolina poplar {Populus deltoides Marali). Britton, Conn.; Rolfs & Quaintance, 
Fla.; Alwood, Va. 

Lombarcly poplar (Populus nigra Linn, var.italica T>ii Jloi). Britton, Koehler, Conn.; 

Rolfa & Quaintance, Fla.; Alwood, Va. 
Almond {Prunm amygdahia Stokes). Lintner, N. Y.; Alwood, Va. 
Apricot {Pntnus armenimca Linn.). Lintner, Folt, M. Y.; Alwood, Va. ; Smith, N. J. 
Sweet cherry {Prunus avium Linn.). Britton, Conn.; Lintner, Felt, N.Y.; Alwood, 

Va.; Smith, N. J.; Cockerell, N. Jlex. 
Prunus pumila Linn. Ivoohler, Conn, 

Sand cherry {PrunuB pumila var. besseyi Waugh). Alwood, Va. 
Purple-leaved plum (Prunus cerasifera Fhrh. var. atropurpurca Bipp. (P. pissardi). 
Britton, Conn.; F»lt, N, Y. 

I Britton, W. E. List ot hardy trees, shrubs, and vines commonly or badly infested [by the San losa 
scale]. Coun. Agr. Expt. Sta., Rpt. lor 1802, pt. II., 2d Bpt. State Entomologist, p. 133-138. 1903. 

20888°— Bull. 150— IG 2 
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European plum (Pninus domestica Linn.). Britton, Conn.; Alwood, Va. 

Wild goose plum (rrunus hortuiana Dailey). Alwood, Va. 

Flowering almond (Prunus japcmica Tkunb.). Britton, Conn.; Fait, N. "V- 

Beacli plum {Prunus marilima Waugh). Koehler, Britton, Conn. 

Teach {Prunus perska Sieb. & Zucc). Britton, K6iiil«r, Conn.; Lintn«r, Felt, N. Y.; 

Alwood, Va.; Cockerell, N. Ifex. 
J*.p«.ne«! plum (Prunux tnfiora rUjxbg.). Briftwi, KeehW, Conn.; Al-weod, Va. 
Prunus seroiina Ehrh. Koehler, Conn. 
Chokecherry (Prunus virginiana Linn.). Koehler, Conn. 
Hop tree (Ptelea trifoliata Linn.). Femald, Mass. 

Pear (Pyrus communis Linn.). Britton, Koehler, Conn.; Lintner, Pelt, N. Y. ; 

Alwood, Va.; Cockerell, K. !Mex. 
Sand poar, including Kieffer (Pyrus sinensis lindl.). Alwood, Va. 
Pjrnts 6«ccata Linn. Koehler, Conn. 

Apple (Pyrus malus Linn.). Britton, Ko«hler, Conn.; Lintner, Pelt, N. Y. ; Alwood, 

Va.-, Dolen, Nev. ; Cockerell, N. Hex. 
C:pl>,»pple (Pyrus sp.). Britton, Conn. 

Go<»»eberry (Ribes Qxyacantkoidea Linn.}. Britton, Conn.; Lintner, Felt, N. Y.; 

Alwood, Va.; Troop, Ind. 
Missouri or flowering currant (RibeS aureum Puish.). Lintner, N.Y. 
Currant {Ribes nibrwrn, Linn.). Britton, Conn.; Lintner, Felt, N. Y. 
Black currant (Ribes nigrum Linn.). Alwood, Va. 

Rosa Bp. Britton, Conn.; Lintner, N. Y.; Alwood, Va.; Cockerell, N. Mex.; Burgeaa, 

Ohio; Troop, Ind.; Gould, Md.; Scott, Ga. 
Rosa Carolina Linn. Koehl«r, Conn. 
Rosa ludda Ehih. Koehler, Conn. 
Rosa virginiana Mill. Koehler, Conn. 
Rosa Tugosa Thunb. Britton, Koehler, Conn. 
Willow (Salixsp.). Britton, Conn.; Felt, N. Y.; Sanderson, Del. 
Salix ludda Muhl. Koehler, Conn. 

Laurel-leaved willow (Salix pentandra Linn.). Lintner, N. Y. ; Alwood, Va. 
Saltx viiellina Linn. Koehler, Conn. 

Weeping willow (Salix bab^loniea Linn.). Lintner, N. Y. ; Alwood, Va. 

Salix humilis Harsh, Koshlisr, Conn. 

Salix incana QchtB-nk. Koehler, Conn. 

Mountain ash (SorbusBp.). Pelt, N. Y.; Hunter, Kana. 

American mountain ash (S^bmrnnervcanaMmsiL). Brittea., Ka^Wter, Conn.; Alwood, 
Va. 

European mountain aah (Sorbus aucuparia Linn.). Britton, Koehler, Conn. 
Black chokeberry (Sorbus melanocarpa C. Koch [Aronia nigra Koehne]). Ko«hler, 
Conn. 

SnQ,wb6n-y (Symplwricarpos raccmosus }th.ch.s..}. Felt, N. Y. ; Sinith, K. J. 
Common like (Syringa vulgaris Linn.). Burgess, Ohio; 'commi*ionerof agriculture, 

N. Y.; Troop, Ind.; Alwood, Va. 
Persian lilac (Syringa persica Linn.). Britton, Conn. 

Baaswood, linden (^Tilia sp.). Britton, Conn.; Lintner, commissonet of agriculture, 
N. Y. 

Amwicafl linden orbagswood (Tilia americana Ijimi.). Britton, Conn.; Alwood, Va. 
Ottge orange (Toxylon porniferum Raf.). Britton, Conn.; Lintner, Felt, N. Y. ; 
Alwood, Va. 

Elm (TJlmns Bp.). Lintner, N. Y.; Webater, Ohio; Troop, Ind. 
American elm (Ulmus americana Linn.). Britton, Koehler, Conn.; Alwood, Va. 
English or European elm (Ulmus campestris Smith). Britton, Conn.; Prtt, N. Y.-, 
Smith, N. J. 
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This list might be materially oxtciidod hy recording tlioso plfiuts 
upon which tJia i!is«et Las at various times boon takoii but to which 
it fc not especially injurious. Tho fsars earlier cxpressnd that tho 
scale wouid OYcntiiaily scriou^Jy infest our native forest gi'owth liavo 
ni)t been boriio out, and in efleet it retjiiires treatment only ou fruit 
tr»«s,-l)U3h fruita, aud oEit««nMtal treoe and plants. ^ 

NATURAL KNliril^. 

Th« San Joso scale is subject to attack by mimeroiis prodaeoons 
and parasitic enemies, wliicli render importinit service in iLs confrol. 
PraclicaUy, howovor, tho combined influence of these sovenil agiui- 




Vwi. 8.— The pitiful ladybird: ii, Beetle; 6, larva; c, pupa; rt, blossom pnti of pear, showing stwiss with 
larvFD of lady bird tcedin^; on them, and pupre oftajiybirdattnielK^ within thecgljfx. AllRtenUy M'Smmii, 
(Vrom Howard and Harlatt.) 

ciea is not snfTiciont to mako up for tho ouormous roprndnctivo 
capacity of this inscfct. To pr(»orTO tho plants from dcstniction, its 
control must bo ficcomplished l)y Artificinl means, such as tlie use of 
sprays. 

Among tho more common predaceous insects ivhich arc oUsorvod 
feeding on tho scale is tho so-caUod ]>itifnl ladj'bird,^ illustrated in 
figure 8. This very small, convex, block beetle may goneralh' be 
found by any observant pereon on scule-infcstod trees. 

Another spceie.^^ that feeds very commonly on this and other scale 
insects is tho twieo-stabbod ladybird.' This is a voiy near ndativo 



■ (fcnfiffn) jWcmioriaro mMH I/ec. 



' ChUototiin bttmlnnm Muts, 
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and almost identical iii appoaranco with tlio Asiatic ladybird* (fig. 9), 
whioli waa introduced into this country from China through tho 
activities of XTr. C. Ij. Marlatt, of the Bureau of Entomology, in tho 
hopo that its introduction would rosult in tho control of this insoct, 
Tho Asiatic ladybird, howovor, xinfortunatoly proved to bo subject 
to certain native parasitos, whilo tho nocsaeity of spraying for the 
scale destroyed its food supply to such an oxtoiit that it was unable 
to maintain its oxistence. 




Fio, 'J. — The Aslullo laclyblnl, nlmast Identical with tho twlpo-atablied ladybird, predatory on the Sail 
losa scftSe; a, Becood-stap! Inrva; i>, east slftn ot samo; c, lull-Kiown larva; d, methoil Ql ptijnjtofi, tSie 
papa boing rotalned in the split larval skin; *, newly ometgcd adult not yet colored; /, fuHy cfilnrefl 
and pfrfoct adult. All enlarged to tho same scale. (From Marlatt-1 

In addition to tho onoinios just mentioned, there aro certain very 
minute, four-winged flics (soo fig. 10) belonging to tho parasitic 
Hymeiioptara, which aro truo parasites of sealo insects. Thoso place 
their eggs beneath tho scales, serao species attacking tho scale insect 
wliilo others attack the c^gs. Tho resulting grubs kill tho insect or 
d«vour tho eggs. When tlio parasito has become fully doveloped it 
escapes through a small, round hole which it gnaws through tho 
scale. Parasitism of tho San Joso scale by those insects can bo 
determined by inclosing in a glass vial u badly infested twig, for 
in tlio course of a few days tho minuto flics, if present, will begin to 
omerge. Dr. L. O. Howard and Mr. R. A. Cushman have prepared tho 
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following list (jf parasites which luivo been reared from tho San Joso 
scalo: Aflielinus fuscipennis How., Aplielinus myUlaspidis T,cB., 
Aphelinus dias-pidis How., Asfidiotifhagus citrinus (Crarvv) (fig. 10), 
Anaphes gracilis How., Physcus varicomis IIow., ProspdlteJla aurantii 
How., Prosfoltdla pemidosi Tower, Prospaltelh fasdativentris Gir., 
Allerus disiocampae Ashm., Rliopoideus dtnnus How., Perissopterus 
pulcliellus How., ArrkeTwphagus cMonaspidis Auriv., Anagrus .^piritus 
Gir., SignipJiom nigrita Ashm., Coccopliagus immaculatus How., Coc~ 
copliagus lecanii Fitch, and Microterys sp. 

Whilo tho benefits arising from tho work of these parasites arc un- 
doubtedly great, tho porcontago of control of the scale thus accom- 
plished varies greatly with tho locality and tho time of year, and from 
seftson to season. Tho highest percentage, of parasitism thus far 
obewvfld, and far in exeees of the average, is 90. The remaining 




FU}. 10. — Aspi4i«tipkaffus Biktnue, & hymenoptwDUS parasite ot the San Jose soalo. 

(From Howard.) 



Oreatly enlarged. 



10 per cent of healthy scales would sufFieo for reproduction of the 
scale in injurious numbers. It is, therefore, readily soon that, even 
with this high percentage of parasitism, the control of the scale by 
theso agencies can not be depended upon. 

Considerable attention has been giv«i to tho subject of fungous 
diseases of tho San Joso scale, and numerous attempts conducted in 
a thoroughly seientifie manner, notably by Prof. P. II. Kolfs, director 
of tho Florida Agricultural Experiment Station, have been made to 
utilize one of theso parasitic plants in the control of tho insect. The 
fungus in question, Sphaerostilhe coccophila, is cosmopolitan in its 
distribution, infesting many armored scale insects,' and in Florida 
and the territory adjacent to the Gulf it is quite generally present 
on scales in orchards and on shade and forest trees. Its abundance 
and o/rectivcnoas, however, depend upon c;ertain weather conditions, 
and therefore vary considerably. 



I Sabfftmlly Diasplnse. 
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CONTROL MEASURES. 

As has been already stated, the San Joso seals, in tho absence of 
* proper treatment, will quickly bring about tlife d'toh of many plants 
of economic importance. Its discovery, therefore, whether in orchards 
or on prized fruit trees and other plants h\ the yard, should call for 
prompt steps toward its control. It has been amply demon stMfed 
that the scale may be very successfully controlled, and practically its 
presence merely requires one tliorough treatment during tho dormant 
period each year. On account of the general distribution bf tho past 
extermination measures are, in most cases, out of the question. 

Complaint sometimes comes from orchardists who have the scale 
to contend with that tlic control of tho insect is neglected by their 
neighbors, and they believe this neglect adds materially to their own 
work. Undoubtedly the scale will spread from orchard to orchard, 
but thorough annual sprayings wUl prevent important injury irrc- 
spectivs of neglect in adjacent orchards. 

Where plants are thoroughly incrusted, with consequent death of 
branches aud stunting of growth, it will generally be advisable to dig 
out tho trees at once and replace with new ones. Before spraying 
infested trees the dead and weakened wood should be pruned out, 
which will simplify the work of spraying and will hasten the forma- 
tion of new, sound wood. 

THS WASHES IN USE AGAINST TUB SAN JOSS SCALE. 

There are several scale washes which may be employed in the con- 
trol of the insect, and the one should be selected which can be most 
conveniently used and which is economical under the circumstances. 
Thus, for spraying on a lai^e scale, the orchardists could properly 
afford expenditures for the construction of cooking outfits for lime- 
sulphur wash wliich would not bo justified wliere only a few trcm 
were involved. For a few plants it would bo bettor to use some one 
of the prepared washes put up by manufacturers. In fact, many 
large orchardists prefer to use sprays of this class in preference to 
making the washes at home. The possibility of injury to the trees 
from tho sprays must also be born® in mind. All treatments, if pos- 
sible, sliould bo made duri-Bg the dormant period (that is to say, in 
late fall or early spring, or «ven during tho winter in mild climates), 
since at this time washes may be applied at much greater strengths 
than Avhen the trees aro in foliage. Tlio aim is to use tlic wash about 
as strong as the tree will stand, thereby securing tho maximum kill- 
ing cflFect upon the insects. Used in this way the washes of tho 
petroleum or kerosene s«rio8 are most likely to cause injury to the 
fruit buds and tender twigs, md the lime-sulphur washes least likely 
to do so. Fish-oil soap sprays as recommended for dormant trees 
lire comparatively safe, though reports aro at hand of injury to 
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fruit buds, espcdally from fall applications. Stone fruits, such as 
pc«ch, plum, etc., are more susceptible to injury from sprays than 
apple and pear, and on the former the liinc-sulphur aprays ahould 
always bo used. Petroleum and iniscible oils are more frequently 
used on apple «nd pear, and owuig to their spreading and penetrating 
qualities arc perhaps more effective in destroying the scales on the 
terminal twigs, which are infested to a greater extent in the case of 
those fruits. The several sprays in use may be conftidcred und*r the 
following headings: (1) Lime-sulphur wash series; (2) petroleum-oil 
series (including miscible oils), and (3) soap washes. 



For several years the cooked lime-sulphur wash was the main 
reliance in the control of the scale. It is made according to the 
following formula: 



Heat in a cooking barrel or vessel about one-third of the total 
quantity of water required. When the water is hot add all the lime 
and at once add all the sulphur, which previously should have been 
made into a thick paste with water. After the lime has slaked, about 
another third of the water should be added, preferably hot, and the 
cooking should bo continued for one hour, when the final dilution may 
be made, using cither hot or cold water, as is most convenient. Tlio 
boiling duo to the slaking of the lime thoroughly mixes the ingre- 
dients at the start, but subsequent stirring is necessary if the wash is 
cooked by direct heat in kettles. If cooked by steam, no stirring 
will be necessary. After the wash has been prepared it must be well 
strained as it is being run into the spray tank. It may be cooked in 
large kettles, or preferably by steam in barrels or tanks. This wash 
should be applied promptly after preparation, since, as made by this 
formula, there is crystallization of the sulphur and hardening of the 
sediment upon cooling. Probably comparatively few fruit growers at 
the present time prepare the wash according to this old mctliod, but 
employ the commercial or homemade concentrate. 



The ineonvcnienee experienced in prepaiing the lime-sulphur wash 
according to the foregoing formula by cooking with steam or in open 
kettles at homo has been one of the principal objections to this 
spray. Manufacturers have, therefore, put on the market concen- 
trated solutions of limc-snlphur which have only to bo diluted with 
water for use. These eommcreial washes, if used at proper strength, 
have prov»d to be quite «6 sfttisfuctory in controlling the scale as 



LIME-SULPniJIt WASH SEillES. 



Stono lime 

Sulphur (flour or flowers) 
Water to make 



pounds. . 30 
...do.... 16 
.gallons.. 50 
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tlio old-formula limc-sulphiir wash, and, altliough somowliat more 
expensive, l\avo been adopted by many of tlic commercial orcliardists 
in preference to tho " 20-15-50 " formula. They are especially useful 
for the smaller orchardists whoso interests do not warrant the con- 
struction of a cooking plant. 

Homemade Lime-Sulthur Concentrates. 

The question of the preparation at home of concentrated lime- 
sulphur solutions which will not crystallize upon cooling, thus dupli- 
cating the commercial product, has been investigated by the Bureau 
of Entomology, as well as by numerous oxpcrimont station entomolo- 
gists, notably by Profs. Stewai-t, Cordley, Parrott, and others. It 
has been demonstrated that it is praetieablo for orchardists to pre- 
pare concentrated stock solutions of limo-sulphnr wash for immediate 
or later use, and many orchardists employ tliis plan. The necessary 
details for tho proparation at home of lime-sulphur concentrates are 
given below. 

mWiCTlONa FOR PREPARATION DP LIWE-STJIJHUR COXCENTRATEa. 

The so-called 50-100-50 formula, composed nf 50 pounds of lime, 
100 pounds of sulphur, and water to make SO gallons, has been 
gen»rally recommended for tho preparation of a homemade con- 
centrated lime-sulphur solution. Some advise tho use of five or six 
pounds of sulphur more than above stated in order to have a slight 
cxccm of this ingredient over th« lime. The method of preparation 
is to boil together in tho necessary water the respective ingredients 
for from 50 minutes to an hour. A good grade of fresh stono lime 
containing not loss than 90 per cent of calcium oxid is necessary for 
the best rosults. Hydratcd lime is sometimes used, but it as necessary 
to use a good grade and at least 20 per cent moro of this form of lime 
is required, as it contains a high poreentage of moisture. 

Place enough water in the cooking vessel to finish with 50 gallons 
of the solution; bring the water to tho boiling point, then put in the 
lime and immediately add the sulphur. If the plant is equipped 
mth an agitator, this should bo started with the addition of lime and 
sulphur. If there is no mechanical agitator, the mixture must bo 
stirred vigorously by hand until the lime is slaked, and necessary 
agitation must bo given throughout the time of cooking. If the 
.•solution is to be put in barrels without filtering, it should bo drawn 
off as soon as the period of cooking is completed, and allowed to run 
through a 30-mesh strainer into the barrels. The agitation should 
bo continued wliilc the solution is being drawn of[ so that there will 
be an equal distribution of the sludge in the different storage recep- 
tacles. 
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The density of the oonocntrato, made aooording to the formula 
50-100-50, has varied, in the experience of the Bureau of Entomology, 
from 24 to 28 degrees Baumfi, '«tid thooretfcally should be 36 by this 
seale. It is quite desirable for economy in storage spaeo to prepare 
as higUy eonoentrated a solution as possible. This can be done with 
r*due«{l quantity of water ftfttr the following formula, whioh will 
givo a solution of a density of from 32 to 34 degrees Baumfi. 

Fresh stone Ilrae pounds. . 80 

Commercial ground sulphur do 160 

Wat«t to make, of the finietewd product gallcats. . 50 

While this formula gives about 50 per eent in volume of sludge, 
after allowing the solution to settle for 24 hours, there is only about 
5 to 10 per eent in volume of insoluble material, which would be 
removed in the straining process. This volume of sludge will not be 
objeetionable in spraying, provided the insoluble material has been 
properly strained out. 

IIA.NDUNO AND aTORA-QB. 

It is very desirable in mo«t omm to mako up a supply of lime-sulphur 
solution during the winter or early spring, before spraying operations 
begin. It is quite feasiblo to do this, as the solution ean be kept a year 
or more wtion propwly stored. It should bo plMed in barrels or othe-r 
tight roeeptaelos and carefully stoppered so as to oxeludo the air as 
mueh as possible, as this slowly eauses the wash to deteriorate. The 
barrels or other eontiuner shouM be oomplettly Mtfd, so that thero will 
be little or no air space above the surfaco of the liquid. In tho prepa- 
ration of the lirae-sulphur concentrate at homo the disposition of tho 
sltldge is a <|ii%stion of practical importance. Commflfcial mtnufac- 
turing plants arc usually supplied with a filter press by means of 
which the wash, as it comes from tho cooking tank, is filtered, freeing 
it from sludge and sediment.- There soeras, however, to be no objec- 
tion to storing tho solution without removal of sludge, though the 
sediment sliould be strained out as already stated. 

Lime-sulphlir solution should not be allowed to freeze, as tliis 
greatly reduces its strength. It does not freeze easily, however, and 
tho temperature at whioh it freezes varies with its strength; the 
stronger the solution, th« Ices easily it is frozen. It wiU stand a con- 
^*rj»bly lower temperature without freezing than will water. 

COOKING 1>LANT8. 

Lime-sulphur concentrate may be made by orchardists with very 
simple appliances, such as a large kettle suspended on a pole or raised 
from tho ground on loose stones. One or two such kettles embedded 
in mfteonry would bo more convwiont, however, and would permit tho 
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development of necessary facilities for water supply. (Seo fig. U.) 
Ordinary feed cookers or jacketed kettles are also very satisfactory. 
Small steam boilers of a few horsepower capacity servo eepecially well 
for a medium-sized orchard. 

Wliere the amount of concentrate to bo made is considerable, as for 
a large orchard or for the fruit growers of a neighborhood, it will pay 
to construct a more elaborate cooking 25lant. A convenient outfit is 
shown in figure 12. In the construction of these plants careful atten- 
tion should be given to the arrangement of the cooking vessel, tho 
water supply, and tho arrangement for drawing off tho cooked wash. A 




riQ. U.— Lime-ftlpbiir cooklilg otitflt for prcpsring wash lor'small to raedluni sized orchards. Prepared 

by E. W. Scott. (Original.) 



] 2-horsepower boiler will furnish sufficient steam for a cooker of 300 
gallons capacity. However, if a steam engine is to be used for run- 
ning the agitator, a somewhat larger boiler will be necessary. Tho 
cooking vessel may be either of wood or iron, though an iron vessel is 
usually more satisfactory owing to the difBculty in preventing leakage 
of wooden vessels. If tho cooking vessel is not provided mth a pump 
it should be so elevated that the cooked concentrate may be drawn off 
by gravity into a settling tank or storage vessels. Vinegar barrels, or 
barrels which have been used for a,cids, should not bo employed in 
storing the solution, as the acid breaks down the concentrate. Kero- 
sene oil barrels and whisky barrels are used to a large extent. 
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It is very important to test with a hydrometer the strength of all 
lime-sulphur solutions prepared, to dotcrmine the proper amount of 
the concentrate that should be used for a given quantity of water. 
There are two kinds of those hydrometers, one with the Baura6 scale 
and the other with the specific gravity scale, and hydrometers may be 
purchased which have both scales on the same instrument. Tlife 
Baum6 scale hydrometer is most commonly used. The clear solution 
at a tomporataro of about 60° F. should be used for the testing. If, 
however, the sludge has not been fjlterod out, the contents of the bar- 
rel or other container should be thoroughly stirred before the required 
amount for testing is taken out. 

Below is giv(Mi a table (Table I) from which can b© determined the 
amount of dilution for conoentratoa for oacli degree Baum6 from 20 to 
36, and the corresponding specific-gravity reading. Figure 13 illua- 
tratOB the kind of hydrometers to be used in toeting liiae-aulphur 
conoentrdtes. 

Table I. — Dilution tabhfor concentrated liJiie-mlpkur solutions. 



Degrees 
BaumS. 



Specific 
gravity . 



1.330 
1.318 
1.306 
1.295 
1.283 
1.272 
1.261 
1.250 
1.239 



Number gallons concentrated 
llme-sulphur to make 50 
f;aIIons spray solution. 



Summer 
or foUaee 
strength. 



Winter or dorrasnt 
itrength. 



San Jose : 
scalp. 



UH-ster 
mite. 



f 
5 

Si- 
6 



Degrtps 



Specific 
gravity. 



1. 229 
1.21!* 
1.208 
1. 19S 
1. 183 
5. 179 
1.169 
1.(60 



Nurnber KoJlona concentrated 
liine-sulpUur to mnlte 50 
gallons .spray solution. 



Summer 
or foliage 
strength. 



Wfeiter at d^raSBit 
str^gth. 



Saa Josp nlMcr 
seal?. mite. 



8 

sl ■ 

9} 

inl 
11 , 
mi 



In spraying for the San Jose scale and tlic pear-leaf blister mite 
about 5 per cent more of the solution should be used than the table 
of dilutions indicates, if the sludge has not been filtered out. In sum- 
mer spraying, however, no aUowance for sludge is necessary, as a largo 
percentage of this is composed of finely divided sulphur, which is of 
value. 



LiitE-StiLPHc» Wassibs for SuMM^it SpuAYiNrj oc Ti*B Saj? Josh Scale. 

Thellmo-sulphur washes discussed on the preceding j) ages arc intended 
for use on trees in a dormant condition. It sometimes happens 
that owing to unfaverahle weather conditions during the time of the 
dormant spraying, or for other reasons, tlio insect has not been prop- 
erly destroyed, and it becomes desirable to spray the. trees during the 
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summer. Under these circumstances much benefit will follow slim- 
mer spraying for the Sau Jose scalo, but this work should ha regarded 
as a temporary expedient to prevent unduo increoso of tho insect 
until tho more effective dormant treatment may bo applied. 

Either the commercial or homemade lime-sulphur eonccntrato may 
be used for summer spraying 
(except on stone fruits), but 
thoy must be used in a mueli 
more dilute condition than 
during tho winter. Tlie di- 
lute limc-sulplmr spray has 
Gomo into very extended use 
as a fungicide' and is used on 
pome fruits at the rate of 1 i 
gallons of the coiiccntriitp, 
registering from 32 to 34 
degrees on tho Baum6 scale, 
to 50 gallons of water. 
The use of the linio-sul- 
phur wash as a fungicide will 
eonstituto sufTicient spray- 
ings for the scale, provided 
attention is given in spray- j-, 
ing to coat, in addition to / \ 
the leaves and fruit necessary 
in fungicidal work, also the 
limbs, branches, and twigs. 

Young scale insects from 
individuals which may have 
escaped tho treatment hare 
a decided tendency to mi- 
grate onto the fruit. The 
presence of these insects on 
the fruit is very objection- 
able, especially on apples ui- 
tended for export trade, as 
scale-infested fruit is ex- 
cluded from entry I)y ccrkiin 
foreign governments, and is 
discriminated against by buyers generally. The iidlucnee of sulphur 
sprays used as fuugicidcs in trees and foliage iu chtcking the settling 
of young scales on the fruit is shown in Table II. These data wore 
obtained by Mr. E. W, Scott, of tho Bureau of Entomology, in the 
course of some eslpOTimefttal work during 1911 at F«nnville, Mich. 

• Qualnteijco, A. 1,., and Scott, W. M. Tho more important inscct-and tnngotia- enemies ol tbe ImR 
und foliage ot the apple. U. S. Dept. Agr., Farmers' Bui. 492, 18 p., 21 figs. 1912. 




J'lo. 13.— Apparatus for determining speclllc Rravlly of 
ilnio-suiphur cowcnlrate: u, Cyiftider for liquid to lis 
tested; 6, speciflo gravity epindie; e, Baunif! spindli?. 
(Original.) 
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Tabie II, — RMulia of lime-sulphur sprays in prt-mnlmg mmrHng of Jrvit hy the San 

Jose acaie. 



I'lat 
No. 


Treatments.! 


Variety, 


Number 
of apples 
infested. 


Number 
of apples 

not 
infested. 


Total 
number 

of 
apples. 


Percent- 
apo of un- 
In Tested 
applti. 


1 

2 

3 

4 

6 

ft 

7 
S 
« 


Commercial lime sulphur, H to 
14, July 36, 


Bhode IsJand Oreon- 
InS, 


137 

80 
79 

37 
13 

H43 

525 
790 
806 


I,fl00 

778 
3,630 

1,S13 
288 

1,055 

SOO 
803 
180 


1, 743 

858 
4,01k 

1,850 
311 

1, 808 

1,025 
1,001 


02,13 

90.67 
flS,03 

9«,00 
9S.81 

SB, 58 

4S,7S 
^.28 
19,01 


Home boiled lime sulphur, May 
12, 2S, Juno 14, July 25, 


Baldwin 


Commercial Itmo sulphur, u to 
50; May 12, 25, June 14, July 25, 

Bordeaux mixtute (3-4-50>, May 
12, 26, June 14, July 25, 


do 











1 All treatments had 2 pounds oJ arsenate oJlead to each 50 gallons of spray, except in case ofplatS, which 
had the poison In the application of May 12 only. 



Summer spraying of peach trees and other atono fruits for the scale 
may also bo desirahlo because of inoffectivo work during tho dormant 
period of tho trees. Under such circumstances tho self-boiled limc- 
sulphur mixture should l)o used, sineo the foliage of the peach will not 
stand the diluted limc^ulphur mixture previously indicated for the 
applOj pear, etc. This self-boiled lime-sulphur wash is made up 
according to quite a different formula from any of the washes hereto- 
fore mentioned, and has come into general use as a fungicide for tho 
control of peach scab and brown-rot.* Orehardists spraying for those 
troubles on peaches and other stone fruits may at the same time 
accomplish much in preventing the increase of the senlo by thoroughly 
coating the limbs and branches of the trees while making the applica- 
tions to the foliage and fruit for the control of tho fungous trouldes 
mentioned. Tho self-boiled lii»«HSu]fphur waife may be made as 
follows: 

Stone lime pounds., 8 

Sulphur (flour or flowto) do fl 

Wtttcr to make . gallons. . 50 

The lime should bo placed in a barrel and enough water poured on 
almost to cover it. As soon as the limo begins to slake the sulphur 
should bo added, after first running it through a sieve to break up the 
lumps. Tho mixture should bo stirred constantly and more water 
added as needed to form a thick paste at first and then gradually a 
thin paste. Tho lime wiU supply enough heat to boil tho mixture 
several minutes. As soon -as it is wcU slaked water should bo added 
to cool the mixture and prevent further cooking. It is then ready to 
be strained into the spray tank, diluted, and applied. 



1 Scott, W . Jt., and (J iialntance. A, L. Spray Ing pooches for the control of liQwn^ot, scab aai cureul io. 
U, S. Pept. Ap-., Farmers' Dlil. 440, 40p, 14 flgs. mil. 
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Tlio stage at which eold water should he poured on to 9top the 
cooking varies with different grades of lime. Some limes are so 
sluggish iu slaking that it is diffieult to obtain enough heat from thera 
to cook the mixture at all, whilo other limes become intensely hot 
on slakingj and caro must ho taken not to allow the boiling to proceed 
too far, If tho mixture is allowed to remain hot 15 or 20 minutes 
after tho slaking is completed tho sulphur gradually goes into solu- 
tion, combining with tho limo to form sulphids, which are injurious 
to poach foliage, It is therefore very important, especially with 
hot lime, to eool tho mixture quickly by adding a few buckets of 
water as soou as tho lumps of limo have slaked down. Tho intense 
heat, violent boiling, and constant stirring result in a uniforM hlixture 
of finely divided sulphur and lime, with only a very small percentage 
of tho sulphur in solution. It should bo strained to take out tho 
coarse particles of limo, but tho sulphur should ho carefully worked 
through a strainer. The mixture can bo prepared in larger quantities 
if doftirablo, say enough for 200 gallons at a time, making tho formula 
32 pounds of limo and 32 pounds of sulphur to be cooked with a small 
quantity of water (8 or 10 gallons) and then diluted to 200 gallons. 

COMMERCIAL POWDERED SUIPHDR COMPOUNnS. 

Within the past two or three years certain manufacturers have 
offered for salo^ in a dry powdered condition, compounds of sulphur 
which are to bft dissolved in water for the preparation of the spray. 
These compounds give promise of being satisfactory as scale washes, 
and if so, will undoubtedly meet with prompt favor with orchardists, 
since by their uso there is a distinct saving in freight, and they aro 
much more coffvenient in handling and storing. 

PETROLEUM-OIL SERIES, 

Under the heading " Pctroleum-oil series" are to bo included kero- 
sene and crude petroleum, either pure or in emulsion, and the so- 
called miBcible oils. 

Pure Kerosene. 

Pure kerosene has been recommended to a greater or loss extent 
for spraying trees badly infested with the sc«lo, but it hjis novi¥r 
hcen very generally employed. There is no question of the ofHcieney 
of such an application in tho destruction of the insects, hut tho great 
danger of injury to tho plants precludes its general application. 
Treatments of pure kerosene should be made only to dormant trees 
and during briglit days and should be applied through a nozzle with a 
veiy fmc aperture. Otily the minimum amount of kerosene necessary 
to cover tho trees should be given, and eare is necessary that tho liquid 
Aoes not puddle around tho roots of tho trcw. 



Fbrb CiiBbb Petroleum. 

Pure crude petroleum is used in identically the sarao manner as 
pure kerosene, and tho same eautions aa to its U3o should be remem- 
IvA'ed. The crudo oil einploy»d in the Eaei is knewoi as "insectid® 
oil" and has a specific gravity of 43 to 45 degrees on the Baumo souk. 

Kerosene Emulsion (Stock Solution. «e Psm Cent Oil). 

KorwBne emulsion is m*de after the following formula: 

Kerosene (coal oil, lamp oil) gallons. . 2 

Pish-oil soap or lauudry soap (ot 1 quart oi aoit soap) pou nd . . J 

Water ^llon.. 1 




riG. I4.~Bucket Spray pump suitable [or use in yards. (Author'a illustratton,) 



Dissolve tho soap in boiling water; then remove the vessel from tho 
ftr®. Imm#tliftt«ly add the keroswie and thorotifhiy agitate tho 
mixture until a croamy solution results. The stock emulsion may be 
more eonveniently raado by pouring tho mixture into the tank of a 
spray pump and pumping tho hquid through the nozzle back in'to 
the tank for some minutes. The stock solution, if well made^ will 
keep for some months, and is to be diluted before using. In order to 
make a 10 per cent spray (the strength for trees in foliage), ftdd to 
each 1 gallon of the stoek solution about 5| gallons of water. For 
20 and 25 per cent emulsions (for use on dormant trees and plants), 
use, respectively, about 2 J gallons and If gallons of water for each 1 
gallon of stock emulsion. Agitato the mixture in all cases after 
adding the water. Tho preparation of tlio emulsion mil bo simplified 
by the use of a fis'phthftsoap. No heat will then be tequired, as tho kero- 
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sene will combine readily with tlio naplitlia soap in water when thor- 
ouglily agitated. Of naphtha soap, however, double the quantity 
givtn in the forsgoiug formula will be required, and soft or rain water 
should be used in making the emulsion. In regions where the water 
is "hard" this should first be broken with a little caustic potash or 
soda, such as common lye, b»fore use for dilution, to prevent the 
, soap from combining witli the lime or magnesia present, thus liberat- 
ing some of the kerosene; or rain water may be employed. 

Crupe Petrole\3M Emulsion. 

Crude petroleum emulsion may be prepared in identically the 
same way as described for keroscno eraulsion, substituting crude 
petroleum for kerosene. The same dilutions for winter and summ«r 




Tta. 15.— Knapsack sprayer suitable for epwying Tvk. 16.— Darrclsprttyersultablelororcbardorslm- 
low-growing plants. (Author's Illustration.) flar large-seal* work. (Author'siUustratlon.) 

spraying should be made as prescribed for keroseno emulsion, but it 
should be noted that for summer treatments of trees in foliage the 
keroscnK emtilsioii is pr@fsrabl«, M it is Ims liktly to cause injury. 

MiscinLE Oils. 

Under the heading "miscible oils" arc to 1)C designated several 
proprietary preparations which are essentially petroleum oils witli the 
addition of a vegetable oil and an alkali, to securo ready saponifica- 
tion wife w«;teri Tb^e come in concentrated solutions and the 
spray is prepared by adding a specified amount of water. In point 
of convenience they leave little to bo desired. Miscible oils have 
come into use in place of kerosene or crude petroleum, wther pure or 
in emulsions, and have a distinct usefulness as Avinter sprays about 
th* same as have the concentrated lime-sulphur solutions. As has 
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been indicated, the petroleum oils are at times the eauso of injury 
to twigs and fruit buds, in extreme ejises killing the trees. It ig a 
question of judgment whether, under eonditions of severe scale 
infestation, tho pctrolcnm oils or the sulphur solutions should be 
used. The petroleum oils, on the whole, are more effective and tho 
danger of injury from them ia lees to pome than to stono fruits. 

Tho practicability of making miseible oils at home has been investi- 
gated by Prof. C. L. Penny, and lio has shown it to bo entirely feasible, 
as detailed in tho publications cited below.' 




Fio. 17 — Oa»o1in» power spraying outfit for use In large orchards. (Original.) 
SOAP WASHES. 

Practically the only soap wash which has como into extended use 
against the San Joso scale is that made from fish oil. Fish-oil soap 
ia used mostly on dormai^t trc^, b«ng employed at th« rat« of 2 
pounds to tho gallon of water. 

A potEsh fish-oil soap is preferable and should contain not more than 
30 per cent of water. Soda soaps, while perhaps cheaper, will be 



' Penny, Charles L. Petroleum emulsions. Del. Agr. Col. Eipt. Sta., Bui. 75, 39 p., Juno IS, 1906. 
Penny, Charles L. Mlsclbleoils: Uow to make them. Tenn. State Col., Bui. 8fi, 20 p., flg., March, 190S. 



gAlf JOSE SCALE AND m CdiftBdL. 



likely to solidify ou cooling when used at the strength just indicated, 
and are licnco forced through the spray-nozzle with difheulty. li'or 
spraying trees in foliage the soap should \m med at the rate of 1 pound 
to 3 or 4 gallons of water, or somewhat weaker. 

SPRAYING APPARATUS. 

For the successful application of sprays to trees and plants infested 
with the San Jose scale some form of spraying apparatus is necessary. 
For small plants, as lew trees, ornamental hedges, etc., a bucket pump 
(fig. 14} or a knapsaek pump (fig. 15) will be satisfactery. The 
barrel pump (fig. 16) will permit ef more thorough work and will he 
suitable for orchards of some size. It may he placed in a wagon or 
eart or mounted on a sledge. For large commercial oi-chards the 
hand-power tank, or gasoline outfits, are, ef course, employed. (See 
fig. 17.) It is quite practicable in case but a few trees in the yard 
arc to bo treated to apply the wash on the limbs and branches by 
means of a brush, or even with old cleths. Fish-oil soap is excellent 
hi such cmm. Severe pruning of the trees is usually desirable to 
simplify the werk of trcattngiit, and ako to produce a new growth 
of nouinfcsted wood. 



